The role of calcium ion in luteal function in the rat.
The regulatory role of calcium ion was investigated in isolated 10-day-old corpora lutea incubated in vitro. The corpora lutea were induced in immature rats by a single injection of PMSG (15 i.u.) on day 30. We examined the effect of various incubation conditions on the increase (about 7-fold) in cyclic AMP (cAMP) concentration by LH (5 micrograms/ml) and its reversal by PGF2 alpha (10 microM). In calcium-free medium (+0.5 mM EGTA) the stimulation by LH was only slightly impaired, and PGF2 alpha was fully effective in suppressing it. Similarly, both LH and PGF2 alpha acted normally in the presence of 100 microM verapamil, a blocker of calcium uptake. Trifluoperazine (TFP, 3-300 microM) a potent inactivator of calmodulin, did not interfere with the action of PGF2 alpha. The effect of LH was increased by TFP (30 and 300 microM); this was probably due to inhibition of calmodulin-dependent phosphodiesterase, since the increase of the response to LH by IBMX (0.5 mM) plus TFP (30 microM) was similar to that by IBMX alone. Finally, the uptake of radioactive calcium was not increased by PGF2 alpha in the absence or presence of LH. These results do not support the suggestion that calcium ion mediates the hormonal regulation of cAMP in the rat corpus luteum.